I
N various investigations of the effects of grazing upon forage production and utilization, one of the most difficult problems is an accurate appraisal of the single factor of greatest importance, v/z., the volume of forage itself. For a reliable picture of .these effects it is necessary to obtain accurate estimates of the actual amount of forage produced or remaining after treatm6nt on each area subjected to experimental control. This task is difficult simply because forage varies considerably in the weight of plant material produced by each species in a highly variable population.
Since all the forage cannot be harvested and weighed, it is necessary to obtain a reasonable estimate of the true total weight by sampling. Using some standard method, such as clipped plots, the. sampling procedure is relatively simple in principle. It is only required to clip enough plots, distributed over the pasture by some efficient scheme of randomization, to provide an average forage weight which is accurate within prescribed limits. The number of clipped plots necessary to provide a re]iable mean, however, is generally large. Beruldsen and Morgan (I)a found that e S independent observations were a minimum number per .sample for acceptable accuracy under their Australian pasture conditions. Davies (4), who also worked in Australia, concluded that the sampling errors of small samples are of considerable magnitude. Ellenberger (S) and his associates in Vermont observed that the weight of forage clipped from small plots varied greatly between pastures and from place to-place within pastures. Robinson, Pierre, and Ackerman (7) used nine cages per pasture to protect plots to be' clipped and found the sampling errors of the means of these nine. observations too large for dependable interpretation of results.
In actual practice, therefore, the sampling process is not an e.asy task, particularly when field observations have to be taken within a short period of time. Ordinarily, data on forage production, for example, must be obtained within the space of a week or two; and data on residual forage on summer range land must be obtained after the ]ivestock have been removed and before autumn snows make the sampling task impossible.
In experiments on summer ranges we have found it difficult to reconcile these requirements and the limitations of available funds and personnel with the demands imposed by a highly variable population of forage. The number of plots which could be clipped simply did not provide sufficiently reliable information; observed differences among pasture averages could be at.tributed to little more than the chance variation contained in sampling errors. In such a stalemate we 1Contribution from the Rocky Mountain Foregt and Range Experiment Station, Forest Serv.ice, U. S. Dept. of Agriculture, maintained in cooperation with Colorado State College at Fort Collins, Colo. Received for publication August I I, I943-Silviculturist, Forest Ecologist, and Senior Clerk, respectively. aFigures in parenthesis refer to "Literature Cited." p. 2o 3.
